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 effect to antibiotic exposure. These results drive us to conclude that 
resistance and virulence traits are being co-selected, and that amongst 
bacterial communities naturally occurring in the human gut 
microbiota, this correlation can be coupled to antibiotic exposure. 
Therefore, by selecting for resistant bacteria, we may be selecting for 
more virulent strains, as a side effect of antimicrobial therapy. 
 
3. Selection of a molecule that specifically targets the cell-surface 
Human Epidermal growth factor Receptor 2: in silico docking 
simulation 
Diana Sousa, Débora Ferreira, Andrea Silva, Leon Kluskens and Ligia 
Rodrigues (CEB-UMInho) 
Breast cancer is the most frequently diagnosed cancer and the leading 
cause of cancer death among females, accounting for 23% of the total 
cancer cases and 14% of the cancer deaths.1 Human Epidermal growth 
factor Receptor 2 (HER2) is a protein that is overexpressed in 25-30% 
of breast cancers and is involved in cell growth regulation, survival and 
differentiation.2 Aptamers generated from Systematic Evolution of 
Ligands by EXponential Enrichment (SELEX) emerged as a potential 
new tool for the development of targeted cancer therapies due to 
their three-dimensional structures that specifically recognize cell 
surface receptors, such as HER2.3 In this study, HER2-aptamers were 
screened and identified using SELEX. To design an approach for 
computational analysis of the isolated aptamers, their structures were 
modelled by mfold4, a web-based methodology for DNA structure 
prediction and hybridization software. The HER2 protein structure was 
obtained from Protein Data Bank (PDB) and using ZDOCK server5, the 
aptamer-target interactions were predicted through a combination of 
shape complementarity and statistical potential terms for scoring. 
Finally, the interactions scores were compared with the experimental 
results. In silico interaction scores and the experimental outcomes 
suggest that the best docking results are obtained for the lower 
 binding energy constants. The good agreement between in silico and 
experimental results highlight the reliability of this new approach. 
Also, the results provide valuable guidelines for the application of 
docking simulations for the prediction of aptamer-ligand structures, as 
well as for the design of novel features of ligand-aptamer complexes. 
 
4. A Pipeline for the Prediction of Fungi Secretomes 
João Baptista, Artur Alves, Ana Cristina Esteves and Octávio Paulo 
(FCUL) 
The secretome can be defined as “the set of proteins secreted into the 
extracellular space by a cell, tissue, organ or organism”. Secreted 
proteins play important roles in a wide variety of cellular functions. In 
fungi, secreted proteins are necessary for nutrition, but pathogenic 
fungi also use secreted enzymes for host tissue penetration and 
colonization.  
This pipeline was designed to predict and annotate the secretome of 
fungi from their predicted proteome by our need to find secreted 
aspartic peptidases of Ascomycota fungi for a molecular evolution 
study. 
In silico prediction of fungi secretome was performed using a battery 
of computational tools on the predicted proteome for the prediction 
of signal peptides, trans-membrane regions, subcellular localization, 
endoplasmic reticulum targeting motif and GPI-anchored proteins.  
To predict signal peptides and trans-membrane regions we used two 
different methods and only the proteins that were predicted by both 
methods were selected for further analysis. The first method uses 
SignalP 4.1 and TMHMM 2.0 to predict signal peptides and trans-
membrane regions respectively. The second method uses Phobius 
1.01 which predicts both signal peptides and trans-membrane regions. 
By using two methods that rely in different approaches for their 
predictions we were able to reduce the rate of false positives. The 
subcellular localization prediction was made using two predictors, 
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